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(54) T-y-fe-f ->X^A*J;U:T-yfe-r^SI5S-r.g>*fe 



(57) ami 

(a) K^^>A-*^-g-rs^— (07t>^ 
U-*s<fctf (b) aUE«fP«D&j&oflS=:o7't:>^'J — 

ts, (a) *»i?riiawH*»6»j«an** 

^-*#-r-5K*^i'>A-*J:« (b) 



(2) ^2 000-500331 

1 . >^-\HlTMfo?$ffl<D^&~? (in a fluid-tight manner) ^jg 

60 Ji# L^jKCS ( e1 evated tempe ratu re react i ons) fr^M-f & T y -t^f z/ XT' 

(a) ^M^^^/^-^-a-^-r^^-tor-b^^ 1 ; - 1, (b) s^ffrufpco^ 

feco^-cor-b^^'J - t f£i§— <OT^>zfV -it, KJB^- ^ y 

^tiSLT (adjacent to) fififtfeSiiftir 7*>f V^fA 0 

2. £t>^> coT-b^V - fcSHBl LT?f f,-frTl£fi^^ (slideabiy po 
sitioned) % LT&afe^fcKtt^ ^ ^^tr^Hco T-b ^ ^'J - 

f&— GOT-b^'J -^PBLT^HcoT-b^^U -*mh LTi£S&a6i-& £ 
t C J: o T, $-<7)lMllf t > ^ iV t tl^i) (aligned with) >^s 

m^^y^-KMfcikffiZ^&m—^Mfcm&M (fluid impeller) 

4. $f>^> ("leave) fci&<7>l&— 0$fE#III 

^"CHH<50T-b ✓"T^'J ^|*] HjS^-i"i) (fits) ff^ig 3 Hffi^coT y ^4 %/ 

(a) ^HcoT-b>^U fciiHI— cor-b^^'J -coffi&N £ «t (b) % 
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t^-PC R BOS 

8. ifries^^r ft 5#J^i*]-e^7 Bt^^s owumK 

itrlST y ■fe'f ^fi*« (a) HI— * «t 0*1(1— <7)*/^f-S:=t t> isWf-is 

^n»-(D7^>7 , 'J-i:, (b) ^SPffB J:U^-^ff fifcgf^^ffl 

"^H < teSfeoflnffiafffl;*- > * ;v Sr^f J*^7-fe>/'J-i:, ( c ) 

1 0. tfrlE^?I^\ ^-OT-b>y; -KHMLtz (attached to) < £ 
oT^^ (integral) &t?z\±1&V>ffifoV>fzt!><?>m*gk, f£#£*iioTaMi:*«E 
11. (a) &&^%&tfmfrhMtiLZ ft v^'i-h, 

illi) 5 , (i) ^-isiO^-^Mt 5fc$B«tt, f£BO&^> 

(i i) X &m~<D3lim&<DmziZfc#k#>Z *L> ^.oifcm^lft (thermo 

electric) m#>y£BJ&1-& <£ ? ^m^lft rt^ff^o feffiSfc^<7? p M£ 



(4) 2000-500331 
lUf£ffe*°>:/^\ MfflKHtf)*-? tf##7'n y ? ^iff-^oT (across) co 

m'B<r>nm&m\i$fcfcmKi$, m-^m^hm^Mmm^^mn (P um P s 
heat) ; m%n^mi)^tz^mi^x2 y ? mot, mm-^m^tKncom 



^7" 



C5) ^2 000-500331 

§£m^7 0NANB5H1 037t $j|WTt4 3 

RiS ( TP CRJ ) co«t 9 ^4«?tl^tttiitt^: 0 P C 
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«\ 2 0 -9-^ * -tr^pO h 14, 2 2 0i*4V'li*J:f 1 , 0 0 0, 0 0 

-e § & MM. & -9- > ~7)\<m. £ (4#M-e * & as fl&teri* & & o 

o 



2000-500331 



> /■? - & n— (7> 7 -tr > ^ 'J ~3a£ xfM.Btfflffl <r> tz ®<r>m~<o T~ty ~? V 

P C REtt^ftiltSMtUSo 



HI 2 B (4, IEI 2 y^-<Tj 7, 9 <7>^ifB1llJ® l3^^1"o 

HI 3 (4, P3B^ y^-<D%\\<DMM > W OTM^-^o 

HI 4 A {4 , SEtf:£ Rj£ ^ -r > - <0 * K * tz {4 * M £ H B £M ^1" A » 

Hl4B£.£a ? 4Cf4, l4A^|*^tJ 0 

m 5 (4, 3 ■cxnRi&'f-v y^- ^^abfzKm^^ y^-r-i 7>?&7jk-r 0 



HI7 A£ 4:^7 Bt4, RJS^ * >v*- ^ffliS^tJtim £ fi^i-2>5U<£>$M?&£ 



HI 8 A£s 4 0? 8 B (4, ^Jfetfll 1 tftffl?*L£7s'-b>f *-fef h^^o 
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■fe^jrf > hco\H<7) 1 oi:ov»T©*fi©TmJ: *) $J 5 TM&v> r t Sr^fc-rSo P 
C R 7°n h 2-;Wi, ^7^"7-^'/^«i:^ (i-fcfc^, fc^^'J 

«ffli"^o t^iaKJi, —*K^*Ej4 5 t!fc*b 7 2 tJ^IIB, L(fLifi5 5t:t^ 

• cDT-tr >"7'J - J fi, £l?& <Hl 0(7>^^^ >v*-, />& <H 1 

• [mwtmmum tmt i~Tmj *<D^m&, ^^n^umn^m^m 

& o 



(9) 2000-500331 
13N -JSg^^J6 9tt|]7 8t«M, flf 4 L < ti^7 2 TC-eife&o 

• r^Hcor-tt -J [4, 1 -ot tzit ZrfLSkJKVmftf-v 1 o i 

ti *L & _h <D ffift&& <?• v V * ;v £ «t # - > £ J7-lr>^J-$:«L 

•b-fy^fAt^So ^■<7)T'7-fe^->^'rA(i, fife 53*§&5h<^ V> -f *L(75#$g& 
*3 60*3CO'5iL#:3c^^- h^ttSIUx-r/f/tliiiW^i^^o i 



(10) 2000-500331 

<d x $ &x u y Fit, ffiffl $ ti&Ttyyv-coffisMKX^xMBt tzii 

, WiEPfEi: jlfcSfrfco t 4 f±»— t «H^)7 -b > ~fV - * tz 
fi<£ commi &<r>&<r>^ * tz (±H=*a VM±W#<Z>T-tr >^'J -^feSFftk* 

. RJfcn y^-y- 1 0 0 £>Jic£B M^-f 1 1 0 (i> 18 <D%Lfo<f-M >v?- 1 2 0 A 

&'M3cl&*°- M 2 1 ^^-f^o Rf3^^- 1 0 0 

-e, %<o* r >v*-£Mhmi 122 £ s \ ioo <^>s§B iiit — 

#ffcJlfcB3*U 1 1 1 14, #^ 1 2 0 A- Q£>£SB 1 2 3?-i 

figi-^o M2 1A-QI1, HfP^^ - 1 0 0 <£ oTM 

3ftfc¥»>3:t*IfllSiM££ffi 1 4 0t#4t4 o S^hV^ 1 1 0 WTH-h^JS^i - 
^R^a y^-V- l o 0 <7>]S§B#^- 1 3 0 (41?!)^£ tt&^ 0 1 3 0 (4, 

>vt- *3Rv>, f LTifflll 2 2 60lM±^K^M^fl543 J: if* 
A- 1 3 0f4> — JttHaE#SSBB^ep*BJSfei-4o Rf3>^^ 1 0 0^0^ 

|7'7f 101 W^?tlJo 

S2 A £ «fc 0*2 B (4, i^tft^ D y V tfKJB^ V > T <t X ? & tz 

A-rV X^ 2 0 0 (7)®«^^^i- 0 tt&tf, 0 2 A* J: V 2 B t^M^c S 7 s- 
-f ^ 2 0 0 f4, R^ay^-Y- l 0 0 tS^LTflTlSo &&VM4, Ufa 
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-b^ y ^ r A <^i-^ 7 * > / 'J - (?) 1 o t^^liiti, 1, 0 © 
T-fe > ^ 'J - Ji, >v^- ^ P> 4 I* ^§£3133 J: t;f^fT«i £11 

* > * ;v £^ l jra* «9 k nm *r trr a* ± £ M^t- & # * ftt- m> 

f^!^ 2 0 0 i: LtW? frfeSfc— <£> T -te > 7* V -(4, 8£jt'J 1 0 , 

v 2 2 o is «t tfRiS^ 'j yy 2 

3 O^tSo IS— <Dffiti&&k?-vZ<'*Jl'2 3 1 * «t tf#-tf>-aE#3S&^ f 
^;v2 3 2ii> fa^oo ©RfcMBflK'l&ili-So IE 2 C -ete, V > ^ 2 1 0 
©11112 l 1 14, fil— ^i^-^y 1 2 33 J: 0*2 l 3 $:tt^ 0 if® 
■e^stt*^— *«tO*H— OHS'J > ^* 2 1 4 33 «£ 0* 2 1 5 fi, zti^tiy yf- 
2 1 2 33 J:0t2 1 3 fc#Etf £ t KioT'J y 2 1 o i*i<^ii3rKi«*#i-o 12 

4 1 (4. ©SSSU 2 1 4 33 «t O^— (7)7 ?f 2 12 <£> M K U 
2^ 2 5 0 ©±SB#r?- 2 5 1 ^ »9 ft-*"*. If 2 4 2 [4, SlU 

(Dmfe } ) y?2 1 5 33 ct(^^— ©7 7f 2 1 3<*>MfcEM3M-ag#LT, TSP#'* 
- 2 5 2 Sr^-T&o W^ffi!)^® 2 1 6 f4, y^-Y- l o 0 coftffl 'J 

>y^ffi 1 4 o WLWofc 19 tm&L, mfci*mmLtzm&p*n&i^ l/z 

2 5 0 ii^^^-t- U 7^2 3 0 33 «t V* 'J > ^* 2 1 0 £i^&tH»^ Sr 
1"-2> ^7.^- 7 > 2 6 0 £^fr 0 

m 3 (4> hwi 1 ocosuco*ffil#^^-r^o ±-craies*tfc#i4^in^. 
t, n^3>^- 100a, m~ tvmnm 1 2 6 3s i^i^ip^ 1 2 7 £ 

^ri-4#^ 1 2 5 £^i-& 0 ^^ivt 

&o ©BSPSBl 2 7(4, ^4fcJ43ffi# (Wmzti-f) comk<vm&*igm 

■ti>£ ^mfzti&o m^-f-^y^- 120-Hiu, /^^j»*s*Lfc«R 1 



(12) ^2 000-500331 

®4A, 4 BSsJiEM C ti, 3ft#£?-T 2 5 0 CAH fc*<7?±SI$*t|& 

/n^ 3 0 0 A^WTWIl/n ^ 3 0 0 B *W?F-r*o - 

@SI«*tli^^o JigP^n^* 3 OOAIi, J:^^AP/aiP3 1 0 
A, ±£B^~*-JVK 3 2 0 A 13 £^t^±^[|J±^ 3 2 

1 A — # Aff Ltv^o ±SB^ir 3 2 1 A (4, ± 

gUIS 2 4 l^iBtiSLT^no »rarn-^3 0 OB^M^i 
Jtli, TAJ coftfc V) K^m^mx-tz TBJ £f£ffl LTM)£ LT^o'tt;? ft& 

0 EI4B-C\ tf^JEE**, ±gB2f*AP/ajP3 1 0 AJ3iTO**XAP/tHP 

3 1 o B*iiLT5we>*u ^-^te^^^^pm-r^±^i3 iifTWffft > 

3 2 1 A& =t 0 s 3 2 1 B J±, _hf|5io <fc ^1^12 4 1*3^^2 4 2 £ — #tH 
t>^JV 2 5 0 *^3fE#*JiS*, Lfc^oT, luMco5K#:[nI 
Sl©tllt$(^v>Tli^ftt?>o @4C(t *^AD/aiP3 1 0Ai3i 
1 OBCf^f, ftfcJt^**, ±HB£ «t CJ^T^f- t>^JV3 2 1 A$5 £Zf 3 2 

1 B-CR3ltfcSI*f^«9 ttJL, ±MJ:£rFMl2 4 1 £ <fc 2 4 2 Sr^ftWT* 
O^^3 0 0A*«tU f 30 0B Kg^fr3*> ZtlKX oT_h§|S*3 «t tfTSBJR 2 4 
1 £ £0*2 4 2 £51 £H6U * LT$^6tl^*l&^p 0 p£#mi-^o ft>^)V2 
5 0 ^-f ^fl^Sft^-Y V*)l> 2 3 l*fc(i2 3 
2 

c7> 1 o£® LT^|l!p D n ^5I^^M^£i-^o 

HI 5 "C> fcfo^V >^--T4 7s 9 2 0 0 i±, 3 o<7)^ 2 5 0 A — 2 5 

■St#3cm^ -r>^;V2 3 1A-2 3 1C*<t ?)3fL#3C&^ ^ > * JV 2 3 2 

A- 2 3 2 CcD^tl&M^m&^L^&o 
M6Al±^ -e^i&jJ0(7?#f4£^i-S i fc£Bfc£, 12 4 A- 4 Ct-WI^S ft 

7-b>yj - 3 0 0 A 14, ±^«f 3 3 0 A^^nP^ito 3 
3 0 A {4, ±^AP3 3 1 Aj3 J; ^±^mP 3 3 2 A^lt^ 0 3 



(13) 2000-500331 

0 0 A(7?_kM3^3 0 1 At4, ffimWfrhftt>ti&— ^"C\ l^t^ys^O 
2 A{4, ^W^tjf^^tL&o ±^mife§?3 4 0 Ate, 2 5 Oi:P 

mLT&W&c&Z ft&o -fl£l~> W^3*Lfc±S5$&— or-fe^y - 3 0 0 A(O 
WMT^^^cOT-bV^V - 3 0 0 B J4, 2 5 0 e>faK&W.&:#>2 H 

IS 6 B i4, m 6 A<*>±§B$I$— ©T-b>^'J - 3 0 0 A tfxOfsHStS^r'VM 

^com^^To ^±P;tfct4, ku^fo^m^yv-frz 5 0 35^±gu* 

4 tfTSB*^ 330A434U f 330B ^ILTlfe t> ti*> 0 m> 7° 43 4 V&tftM 
3 > V - ;P 3 5 0 i4, HC3Vhn-?-4 0 0 copJfPTT^^E#:^^;v^ 

fH^tio m-^ti, m±Jtt|^ 3 6 OlUoTi^isi^TaSa 4 OA 
3s£Zf3 4 OB 3 *L, 3>Fn-7- 4 0 0i:J:c Tfijf P $ 0 3 > h 

4 0 0 14, ±§&43 4U f TM-fe>^- 3 7 0 A 43 4 3 7 0 B^<bA;£ 

IS 6 C (4, ±£BI£3t8&3 0 3 A^±Mffi'7'n ^ 3 0 0 AaWBMKiJIIx.fc 
itMlt 129 6 A^fe^^Slft-r*^— <DT*>7V - 3 0 0 A<D$ft<D&1fc& 
m^^-to 3 0 3 A }4 , — jftfcJiSB-fe? -> g> 3 02A£|W| Dfffi^ 

t)ffit>tl4o ±§^^3 0 1 A f4, ±f5-fe^5/ 3^ 3 0 2 AtHC^ft^^^?) 
*L4^>**jSf * LV^ 0 £ 4 <^i^$f!&-tr^ >h 3 2 2 A*it) { 3 2 3 

A 14, ±gSSB#3 0 1 Ab±Wk?*y a V 3 0 2 A^HCRI * 4 

^H<^Hfe>fe>-9-- 304A£4O f 306Af4, ifB-fe* V 3 > 3 0 2 A £s 4 tf± 
%WlM%lZ 0 4 AI^WfilL, Ztl^rtim-& XXft£—<nJiW) - K3 0 

5 A434£^3 0 7 ACiot3> 0 0 i:poti/^ 0 

i7Atli, ±gB»=cOT-b>^ , J - 5 0 0 A 14, 1 fi?>2t <Dm-& 4 
^±§|5mHfe^D :y^5 11A434 0 s 5 12 A^^^i"^— #-C\ TglSH— T -tr 

5 0 0 Bf4, 1 *a<75*f<7)£&— is 4 l/Sd— OTSPWjfe^n y ^ 5 1 1 B 43 
XV 5 1 2 B^r^T-r^o ^)±g^4^T»m^n y ^ 5 1 1 A 43 4 0*5 1 

lBii, pi*ifr»«^-jt\ »-^_h§i5464 v^vTummy-u 

y Z 5 1 2 A434^5 1 2 Bf±, nl*IMft^^4 0 /n ? n 1 1 43 4 
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0*5 1 2 (4. «t tfTflS^* ^-5 1 3AJ3J:!> 5 5 1 3B CiottftW 

P 5 1 0 A*<t^5 1 OBIi, -etL-etLJiflS* «fc OHFfB^ — F5 2 0 A£i 
i^5 2 0 BHI^L, JigB^J:a t TgRfft«^n^^ 5 0 1 AiiffS 0 1 B© 
W©SHK±oTllifc3*Lio F 5 2 0 AiScttf 5 2 0 B(4, 

*L±SI5<^lgSfc<^ali» 5 2 1 At ?z\iTU<&m%L<7>m$& 5 2 1 B KatiBS *14<, ± 
ffl>& <£ TO^n y ^ 500Ai3j:y f 500 B C9#MI$I^{4 , *-;Jt***l±g|5i3 «fc 
C^TSBiDittil 5 0 4 Ai3j:ff5 0 4 Btl)^o ^ JifRS^iJ-olf 5 0 6 A 
. H~C0_h§P^^,^g-ofjf 5 0 7 A, H— ^T^^^^^otf 5 0 6 B is =t 
— <DT^^M^M^i£ 5 0 7 B (4. v-*-jl/K 5 2 0 2 OB £Bfi£ 

-f^m^^-r^o ^^tixrr^Wi^'y^r- 5 7 0 a& ±0*5 7 0 bi±, 

tL±g|5^ <fc OHFSB 'J - K 5 7 1 A & «t If 5 7 lBUJ:-3T3>hn-5^ifcli 

B£«i6iaKaysBrt6-e**o m7Ba. ^ 2 5 0 cisLt^s-b? 5 y 
^^#««5 0 2 coumzn^-r&o m 7 b t±. n 7 ahi? ^4v>*r©7 

-5 0 0 A * J: 1/ 5 0 0 B <^#H*i<7> 1 o 0 S7AI:|? 

*i £ H- ^ T -tr > ^ u - <om v>m& \i > *m 7* n ^ jK Zti&t& 

I <7)M~e|fl— <7)#| 9 0 1 dfflffifcrcafefco T'y^'v- 9 0 4 (4, J 
—coil 9 0 2 Cffl«flll"ei£o D NA *°'J 9 --if J- <£ o TfsHM £ *L 

&SfltSS£14DNA>K , J ^ 9--ff (Wx.tf, Ta q*°'J^7-tf) £ «fc a** * V 

4 i3 £V C &~<D&9 0 1*^0*9 0 2 JC-e*L^*tI feiCFj <^<jffifi-e 

ig^U LTf©* 1 ; * ?-<tfj&«*&^Lfc&— *5 J: Tf^<D~fU^- 9 0 3 
jo£Zf9 0 4 ©±CilLT, ^fl^Hm— <T>m 9 0 2 £s X Zfm~ COM 9 0 1<T) 
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J <J9#fi?>|lB<£>DNA?>gB#t4, 4te8eR3*ifc 0 

(4, Mx_idf? nn>f^>7>i iztei?? nny^f ;k>5>^tt 
f-w (pe) -e&*K #i:»7)v-fpe^^ <€-*LW:Siifc»19re* 

&i tA*Sfi LV^o :/9*-f-'.y*j8>&tS363*l*»#. »H(?)T-b>'7' 1 J -14, 

-Igic, ^HcoT-fe^^ 1 ; 1 3 0 [4, JsSB M/^l 10 53>&JBU* 

MH^o 1 3 014, MxJ4, 2 oo#fl-^il#-rs f Tf&^WS^ 

0 -f-^W?- 1 2 0^>1iffilf 1 2 2 fc#/*- 1 3 0 <?3W^ep(4 — jUfc^aE-B^tfEB 

1 3 o (4, »*&*Br^-c3¥i4-c**^Bri64^s^#fi-4fc 
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T> fit ®12J K ft^ij L RtS ^ * > ^ - f*J * & 7° 9 > v * - -C 

i^So p3B3>^-y^ i o o j)m&nrt£-e$>&m&, r (ttznm^ 

EJS) f t^/^ 1 2 0+Ol#tf t>^ 2 5 0 C»?-i:4fc*C7f 
Wy^fA -eiifp 2 ti^> s§^<?) J: ^ 4 7° ^ y v ^ YV^-i20*ffi 

i^-Cii> ft >^JV2 3 ltfc ii^- t>^JV2 3 2 #^#3^*°- h 1 2 1 t 

&n2ti&m&, m^^-^y^)v (231^:1*232) fi, ^ ^ — M21 

m£>k-3-^y^- 1 2 0 ^£>^ 2 5 0 KM-t®lcD^tSil±, ligfryn y 

* (HI 4 A (7)±^ffi|) 7'o-7^ 3 0 0 A^; if) £«nTlt£& *^-f& * -V 
1 2 0 £j^x_T^iJ« - t £^1-& 0 WSiJ^n y * Ji> 13 0i: 

MLTE^^^LT> **i*TlRl£fcg£S3-»i:, ^^aE-frSraE^ir^^- 

0 A - 1 2 0 Q ^illJffiS 1 2 2 Kttflt Lfc V"U y ? 3 0 0 A t # 1 3 0 OH!) 

^)-C^c7)^^;^^)^#:(±^- > 1 2 2 0 CDtUz^Mj-tZ, 

?l^^t^-iCJ:o"rI(:»#LT, 1 3 O^tttfj^n^^^ 

ffiKtt#L «t -9 t-T^o #« i 3 o t-#ttil67n >y 9i}*<f-t y^ 

-l 2 o a>e>3IS*3*tf§^ f-^>^-ft^fram^fNt9 IIJ?*L, if!E#£ 
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iELv^j^-efifp-ei, ^©ISSW^i: ?Wf ^ l 2 0f4, ^-v>- 

A- 2 5 0 ?)±i:l^t^o A'Xli, 1 2 4 ^ILTf^ 1 2 OK 

MfrtlX, 1 2 0 (^I^Cef? ft*3afe*K- M21 ^ILTf ^ 

1 2 0 ^'^frSr^K 2 5 0 KSfAS *i$rv> £ 

t Sr^fiEi-S l o<75^-^fi, l 2 0 J; v 2 5 

0 £ >9 > -etUcJ:^ ^rTco^#^^ * l 2 0 kSfstfi 

£tt&iut^-r 2 5 0**»fcS^* o ^ act) «t ^ ^7Xv§M+Ti§IS'l4 

«ft 1 2 4 0;^^li, yftfr^^AtL^fFi-^^-^ 1 2 Otf^'M^^ 

HI 3 i4> 120A1, 1 2 0 B 1 & t°l)K X^WMf^^U^L 

<Dl&/t<r>yr4 X<0<f-*t >'*-*Q$-?Z>%M V W 1 1 0 <Dtt^<DMM3M%Wi 
^t^o 1 3 0 »±, ^ 1 2 0 A 1 fcir£BS&L"CE?!l3 *L& /5 

-r & (on&^M <D^mx J^m-r & * k > v * - 

J 14. >y ^ <7)Kttffl 3 *l, LT#f4 TDJ f4> 
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>-e*£— DJ4, Rl 1 0?Kn-^-K'l)^o 

tffE#t4> IJi^Wt^oT, 03 1 2 0 A 1 & 

1 o^^i&£l#-Cfi, R^n^^-Y-l o 0 f4. ^coTlf&^H-^ 1 
T v%.4 ^/XrA^ 2 0 0 CO J; 9 & l ocD^--r 2 5 0 K Jfi 

<£ 1 Kmfztiz>m&, m-eiT^yf^-mz^'pts: < t &|^9oco-f- 
■V > 1 2 0 & i £ H<, 5 h \^%—<D T -fe > y^J - S *) < 
t 15 (15) <7)ft>^- 1 2 0 -CZfc* CL t^tff L < , £ hK^—<T>T 
^yf^) -*§fc < t i>m 2 0 ( 2 0 ) 5&«gf 4 Lv* 0 

LT 1 of 14 **UsU: 1 2 5 *) , #agtrfi, 31 — £ 

j'*^ (^a^tt, 23 life ji 232) tse^-r^f^-tj^^^rt^v 

y?mM 1 4 0 oggpglS 1 2 6 ^irtl^o a«£^(4> ttLkKKSfeSfrfc^ 

*>>\ ift&ffc i li^fStetf* 4 9 * 4 t4-M*coM t M^MtJli) 
a«2fc Unas 1 2 7 £^--r& 0 

*ia«li:, M21, Hl^f 1 2 5 ii^n l 2 4 fi, |f)125^ 

^n^-^- m) tftl 2 5 0 /( mCOfifl, $f i L < (4#t) 5 0 0 /. mC0iS#£ 
>*;Vf fcttHnBB"C**o Rf^n^^-V- l 0 0 (4, |]8cm 

fcfilOc mco^cogg, £4 0^5 ? 'J i - ^ - (mm) 8 mm<DM<Dm 
^^^Ti-^o #HcoT-tr> 7*U -cof&co@effif4, Mx. tfE^l ^I^to^T|f) 7 
cmt 9 c mcofigcoa^^4^5mmi:^8mmcoKcoM? ; Sr^'1-^[^#co# 
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co*ifei^-efi, rV^^ 2 0 0 (i, HI 2 A *3 J: XI 2 B TW^S *L4 t £ V) , n 
-#£0^— £>2:g!^-v>*;v (^-tL^jL, 23 l*iO f 2 3 2) Sr^rl-Sfilii 

<; > ^ 2 i o & bit t> ti&o y y y 2 1 0 i±, Ri^ > ^ - 1 0 0 <7>f*hij t j > 
yy -£^#:m$«o 

1 oco^|fe£l^"efi, ^>^- 2 5 0i4, HI 2 0 33*0*2 DT?W^3*t4 t 
33 «9fl|jt l J yyktotz* 2 oc7)#v^Bnrt^lE2 4 1 33 4 4 2 Sr&lf* £ 
t «t o tfi $ *L2> o L < (4, SI 2 4 1 £ 4 XI 2 4 2 {4, ?K'Jxfl/>, 

^-ffcsH u tf- 'j 7* ^ i t4*° u v >/sH ij 3-^- yy t v 9 y ? y- h — S 

o 5t$J & 7 -f 3*V*#I (MN) , 3*T# l J* (M i n n e 

apol i s) cOKapak Corporat i o nifclif^^J- Tffl ( D 
E ) , ^ A ;v 5 > h > (W i 1 m i n g t 0 n ) <^>-Y - . T W . 7* a aj* > • K ■ 
^^.-^^^-T^K-^-^-. (E. I. duPont de Nemo 
urs and C 0 . ) h X Wf^"e* &o jf £ L < I* , If 2 4 1 is J: 0* 2 
4 2 14, *f]120t fc raC£3<aiaftfc«"1£-P*4o 0 £ L < {4, 12 4 1 33 4 
XI 2 4 2 {4. J¥«^-e^3 2 5 tmi 5 0 //ra^^l}, $ hKUt L < (4, 36 5 
OMOO^ m<^H-e**o mv>W2l*. Rlfc<f-V>'*- t fcitftM 
Hfiora<0ffi&&ft^&*teS£i-£o Sf*b<{4. 2 5 0 gd|&*{4 

, 1)5^ 1 t|]2 0 0 // 1 COWC^ , $ bKtff- t L < (4, It) 2 0 ^ 1 bffi 1 0 
0 ^ 1 60W-eab^>o L < (4, ^ 2 5 0 Wt, & 1 mmi fcli^-ftJSJlT 

CDJ¥^ (T&=b*>#^~ 2 5 1 & £XI 2 5 2 Of^cDSBPt) £ 

y/^~ 2 5 0 ^«nTf^±f|5*/'?- 2514 fcliTSB*^- 2 6 2 (4 

^•f-^r i 2 0 HoviT±JfcfcH tL £> <D % Kt) £#11*. & £ t 

^"t^o £*L£fr lA^gtKJU 0 4 A, 4B*iO f 4Ct:«I^S*L4o 
L^U ±m^^~ 2 5 I iBXXfij^- 2 5 2 ^mU^m.B^^y^~K, tfc 
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con k ^# tz t> k ^ti^it^- n^-tm # t% i *l t> 

^■V 2 5 0 14, yft#^^-V 2 3 1 t fzit 2 3 2 ^ 3 *L 

, M#f4, Wilil4Bl3B?Hlt^ffl^T, ^ 2 5 0 ^tjffi^J 

ZtitcffifoT-v l 2 ot-l^tt*ifc**-c§io 3E#(i, SU?)^-r 

> l 2 0 £ 5c$&^ *>*JV2 3l4fcJ± 23 2* BE?!l L, f Ltf 

1 2 0 ^cO^fr^-r 2 5 0 Cil^^i ttioT, f-V 2 5 0 

tt\%&trzk&'e%z>o ^coMmt, \n^y^- i o o nm5tLfctt#* 

ttS>*tfc 4 3 SrH^Etj-C, 2 5 0 K5I £ &tr i t * S "C§ 4 o 

^ >A-rV 2 0 0 ?)4 ^ £>7-b > "^'J -f±> 1 oco^-r >vf- 2 

^t^iO^f^ Lv^o 3 -ocoKJ^^^^^^- 2 5 0 A-C Sr^^ST^ * ^ 2 

0 0 14, IS 5 *L4 0 #f 2 5 0 ^, * *lg #co»cOf- -V > 

1 2 0 fc, RjiS^-tr^ h<7)S!J<7) 12 0° RaHftfcteHLfc 1 Jfi^^ir 1 2 

o <t)#^ tfflSfNffl-e^^ 4 9 KM^<vr^ 77 200 ^i£fts t Mil 

£ tlfcV^o iff* LV^jfcSgfllli, 7*4 79 2 0 0 CO^-Y 2 5 0 0*^ 2 

5 1 4 fcJ4 2 5 2 (4, f&jfcfclg 2 4 1434 0*24 2 "C*4 0 

^fA«:fl!fflt4»^, ft J J: H i t *t4tti?)^ < oiMi, an 
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ftUWfii t4, £ * t, < , Mfe-f- v > * ;V 3 2 lAi3«tO ? 3 2 IB* Rt&^ ^ > 

? ft^Jl^KtBf-^ >^-Sr^-tp#^ Mx.tf, >A- 2 5 0Ai:fi 

ffl-f £ co i:g«^$#:ff >^-i4, ^U^jg2 1 6 e>|£fi-C?- * > * /P 

2 3 1 A*J|t£-^ $&-<*>^>v?- 2 5 OBIt ?mUM2 1 6 

fcW^3c$&^ jv^-t&o ^§*Lfc^^>^- 2 5 o -e^ffli-^co^ii^o 

l 2 0 14, M 2 l **MSi"*f 2 5 oof^v 

;V2 3 1 tmm-fZ><D\^MM%:lftmW& 1 4 0 ±09&:EK'fc#&#> £ *Lfc a*f — h 
1 2 1 &m-t& 0 

, f t>^^2 3 li3<t^2 3 2 lt *&125^mfcl 250/im<&IIB 
, $f 4 L < t4&J 5 0 0 ^ mcog#*^1-^ 0 — HSLK, 7*4 7 9 2 0 0 {4, & 7 . 
5cmt|)10c mcoW(7)iS#, & «t tfFW 3 > ^ - 1 0 0 <T>%l S £43 J: 
ft 

10 0 <7>^'® 140tf-f^? 2 0 0 co^ffi^ffi 2 1 6 <D X 7 

, ittfb?) 2 ooD^fficDffiCD^if?, i3J:t/ f jg#iarC*4o 

i t"C2fe* 0 # (OH) , v^v^- (Ci nc i nna 

t i ) co^-~. J-7. 7"Vyy a > • U>X (U. S. Precision 
Lens) * tz (4 T - ;v 7 >f (RI) , :/ n tf 7* > ^ (Providence) 
]- 'J y 9 7 • 4 V?. (Matrix I n c. ) KJ: oTiB«3*lfcltfti 
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j ii, 1 4 o *nm-t&<7>K®im-$ti, ^tLxun tfj ^20 

KtfZ fitz X -9 y ? ^ ^JVIEMit^^i-o #F£ Lv^ttH#-eJ4, Efi, R 

5 0 aH 'J *--f- :£"C\ EiiR 1 1 0 <50*° 'J * — h -e&-s> 0 

Ctfl"i:«l!fC*4^iLv>o Mx.ff> HI 1 AfcflfjjsS ftSRBa v^-Y- 

6 o 

— j&fc> 7*-f 2 0 0 S7t{4P3B3>^ J f- 1 0 0 ?)f*J(7) 1 0^c7>m 



^■y- 1 0 0 jo ■£ 7,7 2 q o <^w ^a^iow^t* 

_bSP* {iT^Sfl— (7)T -b ^ -7*1) - 3 0 0 A t tz& 3 0 0 B ( J £(4 & % % ^ 
. ±g&£ J: £TFSI5&n?>r 5 0 0 A4fcli 5 0 0 A (B) ) (4, 

coii^f fcraffilftf^^^JV 321Aifctt321B £^tr t t % 
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]±Jf7,3r^ =-7 ^ \i3$> >^^3 2 1 A i rt: fi 3 2 1BC^ 

WSISJSf 2 5 0 KM2*&ft*) ?z-tUM<V— Ut LT, ^3 0 

0 A 4 fcji 3 0 0 B HU 7°u y ? A $ tzltyu y 9 B >v*- 2 5 0 ^feff 

m -r #s * & - 1 x , </) ^ * > ^ - ^ f>#« l t wm § * 

2 5 1 $ 1z\Z 2 5 2 ^#mi- 0 Hlfil^n^^lBtJ: -5 - 

flSii 250, 2 5 1 *^0*2 5 2©^? ft— Ittfc JigIS*/*- $fc»iTgB#'*~-C? 
*2>&«ft*MBIS (Sfcfi2o<a^Sj&«S»-e&*) ifcli (2 

) 4?ft < t 4j l o^affi^-v >^-wu — HSLK^^^ y;t~<D7M3*^~ * 
fiJ&gB-e&SjMftWHIM (* fcti 2 o<^nSBS*«3Sa"C**) Sr^-^-^^-f 

*rlRl>t*^^>*4 3fcai, fei^ (a) fjf-^r >^-^fbKlts? (03 x_ 

f±\ @8Aifcli8B T<Z> 2 5 0 f 1 2 0^)1 ? ^) , (b) IWft > 
-ZMLX^M-t&yt ( 2 5 0 4 fcli 1 2 0 ) , i (i ( c ) -V 
Lfc5^5&^ifeaJi-2>3fc (2 5 0 4fclil20) Soffit- l>tfBgS^^tS 

x&&m&K r^sj t*4 0 
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ffl?*L&^f±, TfasasftoJ: -9 $£mmwi<?>ft&&7F-?tzi£>K^ me o oy 

(nm) J: «9^v^it-C3fc*!gtJ|Zi-aife3fi-*>fieffli-4o 
ftco^Jt LT(±, * 6 0 0 - 6 5 0 n m-Cl&ItZ L, f LT 630-75 

0 n mIHTi*->^t^^tS C y 5 TMI^MI (^yyjV^^T ( 
PA) „ ^ixf • ^*n-7* (W e s t Grove) <D V ^ 9 y > • >f A 7 »J 
■9" — y • v -f (Jackson I mm unoResearch 

Labs, I nc. ) ) , 7 n y ^ rr y y ~ y & J: XfT n 7 >r 3-/7^>I^ 
(5 X- 'J - (MO) , -t>f -H^ (St. Louis) (D-s?** 

• y ^ # y • y - y - . (Sigma Chemical Co.)), iiiO 5 

• JWy c7>yy^ • y 5 #y • ) *^ft>*L4 0 Ji&3 *LfcJfc«iftS5 

-^f-Mii. y-^f - • v y^y, y^. (Laser Max, Inc.) 
co^eyy L A S - 2 0 0 - 6 3 5 . 5 (-^-3-^ (NY) > n - y ^ - 
(Rochester)) & 0 

4 fc»i|S^i-*^*&^A<^^^-tL^d*^ffl-ei* a > h n- y- 4 0 0 
y -v > / s~ — 250 wiBJiPj&*iiiiii4fcJij*4?s*t*iSJK(±, pcr hS^< t ^7 

i#tSiH s Sgt^^o 7 7^ii^ j^3*Lfc«Kie(i^3a-50"C3fei t 
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mMWM it, M 5e 3 ft tz i& ^ fift KMLfcmU<r> M%} & ft "C* * #3? »i & v> tf* 
, K^IIt^i^W^o <fc *)£v>iBJ&e>BS££T, -^)IiL<^ 

•^©MMf-tv^-rttMc^k'ei?. lo^lfii, IH 6 A is J: a* 

or*; -tr-f y^fAOfl^fffl-e^o -^-r 2 5 0 

TGJ tl#?tL^;tWLto £©J: a ttteftT-Cii, JifflS* 
J:raff 3 3 0 Aifcl43 3 0B £Si LtltL^ V^ Q 2 5 0 F*3<75 

, ±gP* J: VTSPiDKftS 3 4 0 Ads J: If 3 4 0 B *WflS«J»-l»f^-r2> ttKio 

Bt&feKm&UBtKM'r MUMS 3 4 0A*3J:0 5 34 0B &ffiiStft'r& £ 

ttiot, SfV>^9 h-fm^ THJ £±#S*L£ 0 iSfF 3 3 0 Ai3j:i/3 3 0 

- 2 5 0 OiSJ^H - Y (iit\ YiiSJK^-c&&) ofijSfo-r <*TfcTJ&** 
Si^fc, iP«3 4 0 A*J:a f 3 4 0 B^lf^CJS^t^itCiot, SJK 

■fe^^'J -«ff 3 3 0 A*3«t 3 0 B LTf&^;dc£«3 -fr £ fci&KR^ 
3>^-^- 3 5 0 3 5 1 (M^SftT) £v£fflT<g>o S!l<7)ftM#-Cfi 

#Ufifef£3 4 0 A*iO , 3 4 0 B it, — jRfc, HllliilCioTyn y ^ 
3 0 0 A*J:a , 3 0 0 B oaM*#±£Bi3 X CJ'TfR-fe ^ 5/ 3 > 3 0 2 A ^ <t 0 s 3 0 

rw7-b>y'J-tLtiii:?lffl?^ ^or-ir > - it, Mis «t o^ip 
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\t, Mfot tcitKfo^ ^ y x-'mfmttft % tz it?\ < tztb<Dm 

Ali, 7ft#fi-fl:*fflV>"C*faj-eg: &o t)Df*;§*3 4 0 Ai3 itf 3 4 0 B ^MtJ 

^0^t)D*t?{i, 9 y K • -tr>^-X • ^ (Elmwood Sen 

sors Inc.) (T-nsTJ (R I ) , ^ '7 ^ h (Pawtuck 
e t ) ^ £ , i l± * ;* # • J- > v - T 'J y ¥ • 4 y ? . (Omega E n g 
ineer ing Inc. ) (3^f»?h (CT) > ^?A7*-K (S 
t a m f o r d ) ) £ © £> *l * „ 

*4*lfii3SSi"eii, iUf&3&3 4 0 A 35*0*3 4 0 Bt^n?^3 0 

0A£J:l/30 0 Bc^W(7)ifc^^(i, +33* "IN *-0*§*Xn >^ 3 0 0 AJfcli 
3 o OB^SJgii, P3^+-y>^-2 5 o coSJ^^tsuJiv^^M-e^ *o Lfc 
* J oT, jBJSfffitS^ltli, /D-^ 3 0 0 At?zi±3 0 OB^^it^Tl 

&o trolH^^l-sIl, 0 6 C KM^cStL, £*U±, 7'0'7? 3 0 0 A CO 
^fflllfiI^-e±aSJ£3B§IS3 0 3 A^f 0 f£gSSIS3 0 3 AI1, —#^±85** V a 
y 3 0 2 A traCWfi-*^f^e>*L4 0 ±gB#— -9— 3 0 6 Att, + -v > 

2 5 o e> i:se«iaitjiffit4-^-p, ±sb$&— offe-tv? 

- 3 0 4 Ali, &Sf6&iaj&«*R**ft#1-;&o 

inHfeSft fir 2 5 0 ^>M^SP3IS:^RBt-t-4fc*»-. ^-v 2 
5 0 <D%^- 2 5 1 £ J: V '2 5 2 li, ^^J;^ fcflMKfcS&^^fcfci" ft 
fctUf&Sf 3 4 0 Aifclt3 4 0 B^^W^^-Ci^m^^W^fjfll^S^* 
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-fu y ? 3 0 0 A £ X Xf 3 0 0 B <^M?#:gd±^33 X O^TM^ 3 0 1 Aid X 
CT3 0 lBli, iH?)i:|Sg?Mv>5i«, ^ n > i * ho «t 

9 frlt^tetffl-^&ftaftS *t& 0 ^ ^ 3 o 0 A& X Zf 3 0 0 B _kSB 
i3 J: tfT^-b^ a > 3 0 2 AfciO* 3 0 2 Bit, ZfLt>\z®ifeZtl%:^i)^ T 

IM7 A{±, ±$B£ <£ ^TMI&^n y^SOOAJitCSOO B t*n?>ft#<E>iJD 

4 A - 4 CC^o -y 9 3 0 0 A^i^3 0 OB |W| D«t ^ ^^••r ^y^- 

2 5 0 I? £ tz \tikWfZ>tz£>\z.Wfe-t2> 0 5 1 1 AfcitfS 1 2B©J: 

&o ±%m~& X - K 5 0 8 Ais X & 5 0 9 A ^ LTTflS'J - K 5 

08B*J:V5 0 9 B fcigftOfctewWE****** £ t K J: o "CiDHfes&^fifeS 

ft-cmsasssti*, tr?**,, ajg^>i&— ±fpiaj: 

C^TSR^— <^*Sfil«5 0 2 A*iO ! 5 0 2 BI4, TO^V 'J Tc7)«t $ 

ti, 5fcSfiMR 502A^J:y f 502B <^ffe^#'fti^ < t *> 0 . 27^ 
/cm-l/K-1, £ *b C$fi L < I44?fc <t l i)ft27«; h/cm-l/K- 
1 "C*So JiSB* «t ^T^SJg-b^^-- 5 7 0 Ads J: 5 7 0 B te> 

&fci|t#i fcJ4S£$L-fe>"9---if* iQ^^o 5 7 0 A£s <£tF5 7 OB 

Wt, 0Hx.tfjfcSfi«5 0 2 ASiff5 0 2 B±fcJ|EJBi L"C#fffi3 =M S j&\ £ tz 
li*S«5 02A£5<££/ f 5 02 BO^t*«S3*tfe»^i>»R^3i-C*o-C «t 

o 

A ^ 2 5 0 <DM8t\t, ft- 2 0tti< 0 0 Vcom Kfe&Ztl 3 ) <5> o 

MUlt, -?u y ? 5 0 4 Aid X a 5 0 4 B CM L "C— jgfcfiJ&fSlRl 
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5 0 Sr^^-*"**^ J: o 2 5 0 c^#^ RCS^-v 

HIKERS tL2,f^«*^il^n y ^ 5 0 l (i-CJK^SHH-IB«S*L3tiH» 

2 5 0 COSTCO Bfffi^Mfc— Sti-So 

7*n?^ 5 0 0 AJ3J:^5 0 0 B "Ctin* * (±^r*P £ tifc ^ -v > ^ - 2 5 OC 
o^TcofiJ^^-^f if )V(T)WMit, 0 6 A, 6BJsJ:i76 C©7'n-^ 3 0 0 Ai3 
W3 0 0 B HoV^T±-e|t»&? *Lfc ^COt |W|D-C&&o 

SUw*ifcai«i"Cti, M^w^-ii, in&Sfctt*&SP3fE#> 0iL<ii*^ 

CioT, iH**J:a'^**Li 0 HI 6 A* XV s 6 B^M^^fli>^UH, (a 
) 4 0 A*J:tf3 4 0 B < (SfcliffilH L&v>) it, * «£ ( 

J&fcJg-BJfc «fc 3 fc, ^>v<?- 2 5 0 Ki||t<-^j.-tr>^'H||!LV»4fcli^fcv»ac 
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Ji/* >^-7**7h'J-X (Bang Laboratories) (-f 
>fV7t (IN) , (Carme 1) ) , ®*e>#L#: CD 

2WJ&iBHry^- £ #l#) tl£ *T - X K o v> T f± ^ ^ 

(Dynal) (^a-a-? (NY) > 1/^7 •?7t^ (Lake Sue 

cess) ) , tekzfjf?^ v y y «to ! ffi>fro^is*i#^J»*^r'r4 tr 

-Xto^TliCPG (~;x-v^-^- (NJ) > (Li 
n c o 1 n Park)) A^ol f^&& <> e-X^£j£ 

- rt-cSfctt it s fi & i t $ *ti ^ o ^ r li , # 

H ; - X ItU £ L < 2 5^mJ:»)/>?^, £ £> H#f 4 L < fi^J 1 2 . 5//mJ: 

2 5 o t tij^fflz iizm&-?\t, i oco*ttltt-e(i, E# 
ji, c fi h <r>*f- y * )v k if - X & (o %ffi\f& co K-\-fr\zjz ^v^t # s #f £ 

(Edmund Scientific) (-a-yf-y- (NJ) , 
U > h > (Barr i ngton) ) 3&*^X#Brffi"C**o #&0 1 RJS&^^ 

S3tlSo ^?>£ -9 &J«I5^6 0 0 Otfflfi, Ill 1 0 H^3*t* 0 ^it, ffi5 
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m.KmmL-zmmzfi& 0 tf-x^ ^gon^ si#M5 6 o o fcnufss 

- 2 5 0 £ £{4^ 12 0 l*]^)-M*/^^>^ >/t- j^kflSU&^ti&j^ 

tT-X) (4, — W^jfflJ^^fe«^$*LfcfflJI&*SJ*i-4<?D^ffl-C§4 

■ci±, H^x^^istjj^it#-r^|pi^prt^a5(±. ®^(7>^^A^tL^ 

3Vhn-5-4 0 014, -iKKV'f^n^n-byt-^ie Lt^U 94 

0 3>fn-?- 4 0 0^)I^^#tt(i, ^-ftJ&TO&n l 0 0 t tzltT 

JX9 2 0 0c7)ftj§, 3E#S:flP tl^»t*^lt<^fS'E'fk, £ «t 0*^ ft 8*55* tz }4X 
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&m^<7) P C R<7)&£fg±i£-C(i> IBI^M-H J:^ r F#^ov^Tco^c7)#x.^(i, 
P C RRjS^^#m#»t^o^t:^3fc#i;«t «9 < -S^SI^^T^ fc 0 

)V7^ (Rolfs) £ <7) P C R : C l inical Diagnostics 
and Research> 7~f } ) yff — • 9 ^(Springer Lab 
) , 1 9 9 2 # (#fc$M^&ir) #io Sfcfc, ^->'J'J--^- (Gene 
R e 

leaser) TM (-f (TN) > 3 x.)Vy tj (M u r p h r e 

e s b o r o ) O^-f ^- • ^V-^-y — X, 4 > ? . (B i oVentures, 
Inc. ) ) , A"'Ja-3V^ (Pal 1 L e u k o s o r b ) T 
7*4 T (-^-3-^ (NY) , fc/I/J* (East Hi 1 1 s 

) 69*°-;V (Pal 1 ) ) isXZfr^ >tf-X (Dynbeads) TMD N A 
7*-f V? h (Direct) TM ( — a - 3 - ^ , V-f^-^-^-tr7,60^^^;p 
(Dyna 1) ) O J: 3 & 7fTMn n n-CA¥-e § 4ttt#I e P C R ^ ft T Wt > - 
^^T^^^;v (A u s u b e 1 ) h<D% V> Y • 7"n > • -f > • V 

^ 9 — • ^ny- (Current Protocols in Mol 
ecul ar Bi o 1 ogy) . V3> ■ ^'f'J^f • T > K • > X (Joh 
n Wiley & Sons)>~^-3-y- (r;v^^;v I ) ^J:(Ft:-y 
-T-;P:T-7 , 9^-r^*^-T-7'n-f- (PCRlA Pract i ca 1 
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Approach) , T -f T-;v^;v ■ (IRL Press). 19 

5t V^JK^^f££ l±^J& fcgi" #5 £ 3 -co J: 

PCR*fH»#fc, W«I1P C RRJSSrff a i t tIS"C*4 0 fWftFOl 

fi tb k & 1 1 ? ji & em * tz \ t mm & & ^ tt - 1 w& & o t v > & ^ * *t « 

-fey h 4 fi ? e> kJF $ L < \t r-i a ? 2 o ow^tn D^— <7) r -t > t* u - 
nit ^^tfco 

jb tt k m & * - n 3 * £ tf : - x k ^ > -? ;v * <*> $n i& * is #i- * 

^.t^^Uo &M.mm&t tz\±4 3<J (E. col i) II (0157Et 

CD<£9&) -CMPjftS C D 2 4 tf-Xti. ^-f^;V 

, u-f* 5&^X#BTffit?*2>o WfUillffll^ Mifflin ^;vxJs 

a>- -tl/^jl/X (Adhes i on Mo 1 ecu 1 e s ) > ^> - . 7* -f — . 
^i^t- (C. D. Wegner) 11. 7*f^ '7^ • (Academ 
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ic Press) ^-3-^, 1994 ##flfl 0 £ ft *b (£>#l#£)# < it , 
<0^^ • X5 H)V • ) B&K#J^*fc*fcA#-rii £ 0 

>ttite4&<Dffl5:ftm<D±)K£o"C D N A K$a-a-~i~ & 9 ^ tf — Xgd J: i fc, 

i o R a d) (*'J ^^;V^-T (C A) , a-?^X (Hercules))** 
N A JBf#^m * ^ & ffi^ if - X (i , ^ £ Wfc* Slttlt^U «J $ 

itSftSo v^oTt^m^tf-Xn^^^tt^i:. v§^iitf-X^^^v^^ 

SO, Ut L < jigM" * >f£, is «t cflttflfifc, MP C RifHS&fcteJB 3 ft* 8* 

SJfcifoMfc LTIi, Z.tlbKmfeZtl%^i)K *1-nsXlsJl> (S a r k o s y 1 ) 
isXXfS —Ty Y (Nonidet) P-40 &&\f hfl&o \&<OT -fe V X 'J 
- t LTfi, MgC 1 2, ^U- <t Zfy°u-r^-l£ K<D£ U^ntT- 

^f^tff>*L4 e Xn-r-^-^f KJi, Wx.lf*Eil 0 0ri:|]l 0 frWillMft-*-* £ 
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t^y^Vtf Ff'J*77x-M (NTPs) (*H;itf, #*ftO. 2m 
M^^co^-e) , (t«lx.(f, f'jX-HC 1 1 OmM) . m.it% T J ^ 

A (0Jx_tf, 5 OmM) i3 JlEWffcv^V^A (Mx.if\ 1-lOmM, 

fc:|]pH8. 4T*4 e 4f5f V (W&WT, 0. lmg/ral) <7)J:^&#C9 
/ra 1 <DWtj§twm$ L^o 

Ix.Ta q^'Jpt7--fe\ Tf 1 D NAsI* 'J 9-4? i3 «t ffT 1 i DNA*' 
^ v-4f (^T^-T >i/y (WI) > 77>f V> (Madison) 
u*lf >u~-? (Promega Corp. ) frh) 3 ^»SttDNA# 

fij^ K 5 tt £ B# ^ M £ £14 5 *l tz *° V * 9 - £ ffifel" & KiSXfMcT) n - 

tfo if* L < Ji, fffl?^DNA*'U ;* ^--tr{3\ ffilx-WTT 1 i DNAf'J 

£$H£1-&o (Sfc^irojtte-^KJfcfco^T, 1 0^e>#&5 0 /* 1 60JflL7Sii> 

©i:t*-C*^o Lj&>U ffii&M%&<Dfr#tK~3^Tl$, ^4 0 0 Ofl&JB*fflfl& t |W| 
C < fcv^fc < £ft 2 0ml t |WIC*^#Si: $ tt& 0 ^ 



(35) ^2 000-500331 

7frr/(7)yn^**.3-7'. ^£>A^t>rfb& AM V^^B^^^) J: 9 £ 
^f>PCRS)S^T9M(i, Mx.ifr^^^^i*J;tfr^x^)H 1 Kffi® 

£tL& 0 i^HWc7)7^KRNA£S^1-&7t:*Mc, ffijl#gj±, «J (0. 5 
%y - . MtrftE (Mitf\ p H 8 . 3 ) $5 X XfM^O & 

M^Mt&'iWft^tfflt&o ztite, i&mmmKi : 1 o^y-^ 

P^^^;vi;n#;vtfr*- h#F^9fC 1 : 100 OKU&ZH&o ^yf^MM 

zx&& , m%-tf6 5x:km^l, wt^x— m~%}3 7x:KMf%. 

— fl£K, ^I^)cDNAM», P C RifiUKjftg t £ DNA 

-If" — ^ a yy°u Y 3-JH:ftfflH4 0 ^'J ^-f -tf- ~> a ^KJ&3&*P C R 

<^JV I do «fc 0*9- A -7';v y ? (Sambrook) h<D^E V* a 9 - • ^ n - — > 
^:7'7l7f'J-'V"i7)V (A Laboratory Manual 
) , 2 Kg, ^ - )V V • 7,y° V y 7 • ^- • -f V 7, (Co Id S p r i n g 
H 
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arbor Press), 198 9 ##Mo £ ftfc<E>3Mg-C> ^toffi^J^tf 
gESto^^/wiliS it it (b) T'n-y^m^ftco 1 ofi, H3££##fcjfc^3 
*U ^LTi^©t, £S«5<a*frfrgBteJ±, ^'IMStL&o ^tU^ 

WiLtf, 7* t ; -tf— > a >HU T y -fe-f v-^-r &<DELl&*v >^-"C^t 

y - f > • 7" 1/ ^ ^ 7' 'J f>f -b* - y a > fl-m , afrfc^* f 1 

£>Kt&^ >/^i:fA-eii>o (77^^;n coy -^f > 7° 7* u ^>r 

- v 3 >^§M ( p . A 1 - 4 0 ) , J—*fy^4*?V ( p . 

A 1 - 3 9 ) , SSC (p. Al- 5 3, 2 0 X l/y t:) 38 £ Xf7*>^- h 
(p. A 1-1 4, 1 0 0Xl/yf) K-o^-COiS^Ji, #MKJ: oT:£i:» 

*l, ct 7 3"fe-f A-e^f"9 ££G9-C£&'W 7*'J ^>f -tf — 

*b 3 7tJi3J:Eft&4 2 'C^WcofiJ^-e-^ ^^^-^Mo £*Lf,<7M > 
3r^^— > h -tC^W^-f 7*U -tf—> a > jo <fc ^VNvf yij $T>f 

^eoflu Mfi, il7 , n-7*§-^tt^y-f>M7"'Jf^-lf-y3yiii: 
ISSti, ^LT-S, 7>a^ 7"^ -tf- V 3 >-efflv>fc<E>£ raDi&j&TM 
hZti&o ^^7*'J^M-y-y3>t> ^'J ^ Jf-z/ a >^SFtR 
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(1XSSC, 0. 1 %w/ vffim VT^J^i- h V iiiA?*i4 

, 0 . 

2 5XSSC, 0. 1 %w/vliFfyJVt >> 'J ^ A^rfflV^T^f toft&o 

2. 9. 2 - 2 4 u^fc 2 - 3 0 I, *3 «fc O 5 ^ CL K^lffl S fltz 7*0 y*y ?X 1 <F) 
W;^7f6. 3, 6 - 6 frh 6 - 7 I, i3 <fc O^iKSIffl £ ftfcT^V-f* 
^^l©fe*;fcJ:irai7H3. 12. 1 3-1 41, isi^itcSlffl 
Z*itz7^yTy ? X 1 <7?^^o 

^-i 7v -if- v a vKtSKiMfc s tt&fiS^±#m, gfiKfc^S-eflX*) 

ftfe*L£o Mx_ti\ ^^7V ¥4 ■tf-v' 3 ^ikiaflf (Tm) Ciotfcfe 

i^JSH? ttfciBJSTfr 9 -t^T^So ^'J ^-f -tf--> 3 >^n-7*i:o 
V^Tc7)Tmfiti. 5 * V* (MN) , ^'J^ (Plymout h) GD^> 3 ^ 
;v • jj-f >fxvj/X (Nat i onal Biosc i ences) ^ t> 
'Jtf (01 i go) TMv4. 0 J: ? &7frH£<£> V 7 h V *-7 * m^XttPtX^ 

frti&o *<r>Tyk4 it, "C fci&4 0 , COWoaJKttH"C> £fr£<E>Ty -fe 
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io^t?^ (w^eli sa) -c, mmt, 3 ft, ZLXffi 

tljf «$&$ft&o i(7>T ftr-f Ji, WitlfA I D S f 'f ^xt^tiKM 

fif#tfi:s ? -r a so <o t ? ±4 mmmm. elisa) t\K 

fcij?^|ft£^#<al&&ftfc**-Hltfc t ^Kl^LWfctJ >^f^- h £ft£ 0 

BUOT-y-tM (M-t^hM^f EL I SA) W\ Stlg *>Sl 
#£1£S?U ^i£#fi£*##&;:^$ft&o ifcjg ft /Hi, 

#s^SL#*^r-r*s:##* / ffiffl^4JS!i^T^-fe^ (— stfitftf?- > el 
ISA) -cii, ^-^®^^^D^»^-oo*/t:#^^*^n^'tf^->-7°;v^> ^ft 
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t4, $##C|S^t£o 

£*Lfj?>^- LTfWflI©MT y -k>f (i, r-J^^xwa-yH 1. lis 
ct 1 1 . 2, 1-17 K> J: XfZZK'Zim 3 it 

mmm i -^?i/^*p«^ 

JilT^Btr^T-flMiSIt^T 'btLfc : *-^>v*- 2 5 0 cr)J¥*f4 0 . 5 mm, ±§R 
isXtfTUU'i-it, 0. lmralt*i), Mf&Sfc J: tf1tB&:7n <&W<0*fi 
»gP(4, 0. 0 2 5 mm|T^of; 0 al^-Vs >"C (438-60 *"r^|R^fl--C 
2 5t^S> 7 5 , C^v-V>^{4, 3. 2 #J^1*I fc&Jfc-C £ , ii"C3. 2&&tK 

o 

*WJ2 -PC 

PCRT^-tr^(4, 1218 Aft «t 0*8 B fcfllj^S *14 KtB* -fe y Y*m^Xft%> 

250A-250 C is 4 fc iH«R(Sf t ( 2 5 0 A 43 4 If 2 5 0 

C) <DU&A£ *) 8 %#v*ft<£>3fcizg<£>&t&?- ^ y/<~ 2 5 0 D £ilofc 0 

(4. 1 7 Ojffifl^* 1 20A2i8»t>l 2 0R2 

■fe? h (4, 2 5 0 D *L&^#fflW#ii 
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ii, fl—*)^-***^^ (120A2^f)120R2) ^6>M^>- 

(2 5 0 A^fe2 5 0 D) K&MZ *i HI 33 «t tfRjfc*- ■v > 

z^— 25 OA— 250 D*Si:t£f- <£>3K'*III$ei*£^r L, -£<7) «t o &M77<7) 
Q&IltiU i««)7'n^|:It,|i4 0 JWT^tt*? tLiltPff 1 1 2 14, 

^*^*S*tfc0JfKBri64«[S"rff*3*ti o KJSXn h a-;W4, £ £ »9 

-e$>& : 

1. mffl*§m it 1 5 0 f±> 77^**7 2 5 0 D fc— 

^Ifflf 1 5 Ot^llf >7>ii, g^BE^ffl^Tf ^>^-2 5 ODi: 

0&m^*?y*)V2 3 lDt:iiLT|iit^?ti^ilP (ijsSfr-f) fc— #| 
fc£?!lU f LUP1 5 1 ^1 LTfflt i: J: f) Sfflf ll^if: t i 1: 1: 
ioT, M-pjRfc$*LT^4o ) 2 5 ODIt 50-100^m ( 

^cOtf-X<^^^m: ^^j|##Wtfb*L&o 2 5 0 D W\ 2-4 

^■Y-t4, 1 2 0 A 2 j&*3Kfl3£&^ >^JV2 3 ID t— MK 

■V 1 2 0 A 2 tC#m?tL^o fcT-X(±, 2 5 0 D £;Jfe1-^>£$? 

3. ^?)P#£>t\ RB^^^-Y- ^ElfeLT. J^iali* (4 0mM NaC 1 
, 2 OmM h'J^-HCl, pH8. 3, 5mM MgS04) tl 
Jifil^ttl.fi' 2 5 0 D *$&—0»E#?^ 120B2C 
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m Kmm $ ft* e - x ^mm 3 * a 0 

5. >^-Y-£0*lwLT, ^ 2 5 0 D £ HIH <59 l 

2 0 C 2 t KWM £ *-*L#> P> V#ffi^§fft ( 0 . 5 % v /w '7 >f - > 2 0 ( 

-fe > h • ;v-f <F> ^"v • # ;v • - * - . ) -cliJ£ £ tLfc if 
fi§MI»i3 X V s 1 g/ml fu-r^-^fK) WEB?W 0 jEL^teSfc 

v§»W*SS-r^?t:a6^, Rfa^^t-^HftLt, 3ft#3c^f- > * JV 2 

3 1 D£HflC&o Jlizg^> 2 5 0 D<D&St\t^ m&5 6ti:^3ntv>4 e 

o 

6. 4 5^1, H§3 V"*Y~S:ia*£3*"C\ ^ ^ 2 5 0 D £Sllig60-5fL# 
f-^r 1 2 0 D 2 KBR^S-fr. > 7 fr<0 fflffi.fr t>MmZtl&&BL& 
&&-t&mi&&i8Li!>*WliiZtL&o SJS. »UI&*t#fcr-X(i, ^-v 2 5 OD 
KSlio «I^)tlt # £XJ t m=<omi& i f-v 2 5 0 A*«tU J 2 5 

0 C<7)tS^*J: >9 8 (^Bfcjg^tf-Xic «fc oT ^ftfcftfcfl^Bfc^T) 0 

7 . fir>^ 2 5 0 A*J:a , 2 5 0 Cli, H'ft^m^ fcT- X ^tbMffi £ 
fr\f, *LTaE#*#IH&3*L*o pg^a^^-Y-*, ill^LTtll^^ &E<73 
l 2 0 D 2 £Sf£#2f&?-^ 2 3 l At, * LT^cd^# 
3cJ&f--V 2 3 2 C t— ^JUSS^IJ L> * LTf t 250At250C 

»ra<7)^^^^- 1 2 od 2^hnhfifzmwt^-mm^M-^mtz-r 0 

^tc-h^Jifi-ejfdffiM^^'tpo 2 5 OA (4, ^ftftiflSo 

cD-C^So ^-r>/^- 2 5 0 Cf4. R|'I4*fM*-Ji^i-So ^-r>/^-2 5 0 B(i 

Mi, ittMit Lti(o 

s . Rfa ia^m^^-^T, >/^f- 2 5 0 a - 2 5 oc^nc 
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&o ft >^ 2 5 0 A- 2 5 0 Cii, ¥-£±<Dl&&ttlftk—WL~t&M8tKm. 
3#S*L&o 4 5 0 (CDL) fe-^ 

& 1 5 >""^-£0it££-£"C, <f-*t 250A-250C£5 

#@ ( 1 2 0 E 2 ) , 1 OfH (1 2 0 J 2) ioit/l 5f @ (1 20P2) © 

5 0A- 2 5 0 C^Cfll|fl?Jl6o DNAgf#fcr-X(i, SNH-*-«><a*«&fcJ 

10. RfP >^-Y- £E|j!££-£T\ ft>A- 2 5 0 A- 2 5 0 C^6fi ( 
120F2) , 1 If I (1 2 0K2) ioi^l 6f @ ( 1 2 0 Q 2 ) Jfcfl^ 

250A-250 CC*A?tLS<, DNASB#e-Xji, ft&lfcfclfc&S *L* 0 

11. 10 Rf^^^-^B^Jtt, -f-ir 250A-250C 
£ 5 =^ i (120E2) , 1 Of 1 (1 2 0 J 2) 5tl (120P2 

12. £ II ft >;t- 2 5 0 A- 2 5 0 C^7fi ( 
120G2) , 1 2 # 1 (1 20L2) feiffl 7f I (120R2) co^# 

f-^r V/^ fc**l^*L— ^iJfcffiyrJS-fr, ^-^*^3i#B»W7S (0. 0 196w/v 
0. l%v/whn>X-100 ( 5 X - U - , -fe ^ h • JW ^ CD 

'J^7i-h,iW (0. 5^M) fcifmi-rsoKS-BOfc^?^-* «£ 
aq*'^5-if (^-f^n^y^, -7 t* -i v > cd 7"n ^ # • 3 - y\ ) £ 

13. >^Y- £E|!fte$-£T, f t>^ 2 5 0 A-2 5 OC^iCS, 
^«^&?UffiM«$H£T&o t?~ (Wu) <b<7> 



(43) 2000-500331 

-fn?. J- TfiT. . ^-^7,^-4 (Proc. Natl. Ac 

ad. Sci. USA) , 86. 2752-2760 (1989) V- «£ V) IB® 

Ali, S*JH^^>/^- 2 5 0 A- 2 5 0 C£5 5 *C O^JK fciH» U ^LT2 

mMTa W&RBt<Ofe, 2 5EK V^fa^^g >#sfTto*L, 2 5 0 

A- 2 5 0 C*<7> Jfia*lf«ffiyiJ^^t-o^T^*f3*L2, 0 

8#@ (120H2) , 9#i (12012) , 1 3fl (120M2) jo «fc 
tf'Hf i (12 0N2) £>'3K#f-^ fi, ico^n fr2-;n:«ffl?tif 

*i:j:ot@fen "ix^wtfcv^t a « ^t-w-i-a p c rejeossk 

i:WLTi«itt5!) s li*iSo 3K#3&**- ^ > * JV 2 3 1DI±, 
-ett«C05fL#3c^*°- M21-A2^til21-R2 t — ?9 KMS^J 3 *L* 
, tfft#3cj^ -r>^;V2 3 1 A - 2 3 1 C is «fc 2 3 2 C«^ 3 

*i&^!)3 -PC RifH 

a^ttDNA^lf-X^% $§#PLfc*UI& (Mx_f±\ ^-f>e~X (D 
ynbeads) TMDNAf^f f (Direct) TM 

CBf- ^ > is J: 0*^ *LH mm L fc«E#* ^ * «t O^Mff^M £ * ® 



(44) 2000-500331 

1 . ^E^ffiit 1 6 0 fi> 7 y -tr-T fs -fe -7 h <£>^ -r 2 5 0 <t — K@E?!l £ 
^IB§ 1 5 0 ^^JflLTS^V^JKi, ^y±£fflV>T|l|Zgc9^-Y >v^- 2 5 0 

yft#^^ ^>^)V2 3 IK mm LTftfftft £ HfcllP [jj* S tiT] t — M 

o ^ 2 5 0 li, 5 0 - 1 0 0 // mOS#*^r«tS<^SJll3*lfflii&Bf#^» 

tf-X (~^-3-^, W ^ • yr? -fe^o^M 05{fc*frfc «fc «9^-*AW36* 

ii, 1. 0%v/w7^->2 0 (5 X- T J h • ;W • 5 

* jv • -> - * - . ) -cffiji. $ *l fc %mmffim<D 2 x ^Tft-e* & 0 ( £ <7) 

t4o f-^V 2 5 0 f;J\ Mfcb 6 < C^ftJ#$ tLSo 

2. 4 5^1 pq^nr y^-v-S:ia^g3*T, ff>A- 2 5 0 ?r«-(?)I#f 

2 0 a t — m^mmz a&o ^tic> ^ry^^^m^M^^'t^ 
mmwMtm a?tis 0 *bi& dna ?h^dna tr - x \t , ^ ^ > 

- 2 5 0 H^&o 

3. FTO^r >^-Y-*ia^SL"C, f^>^- 2 5 0 l 2 
0 B fc— ^JfcEyiJU ^LTiglgM^ (4 OmM NaCl, 2 0 mM h V 
X-HC1, pH8. 3, 5mM MgS0 4) f 
■r 2 5 0 t»A?*L4o Rlr/^-^llKHT, 

- 2 5 0 £iiJ6&o D NAfi-&tf-X*«$t69fc»&T4o 

4 . 10 Ri3>^^-^ifeLT, ff" -v >v*- 2 5 0 > s*- 1 2 

5 . ^Hco-M^^-Y l 2 0 C Srffl^T, & Plr 4 £ J: 5 ^St^o 

6. RBn>^-^ISLT, 2 5 0 *^|E<^aE#f-^ f 
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/^12 0Di-?lJWJ3*, Ztlfrhig^&ffl. (0. 0 1%w/v-tf9^> 
. 0. l%v/wh'J f^X-l 00 ( 3 X - 'J - , -fcVh 
^r^iV-y-t-. ) ) , $ ^ V*-^ K fH^7x- K flift 

E?»J (0. 5^M) i3WTaq**'J^7-4f (^-f^3>->>. vtWVW 

*ltt1-&o 3Vho-?-li, ^- (Wu) h<ozfv?. Tii 

7*. ^4 . (Proc. Natl. Acad. Sci.US 

A) , 8 6 , 2752-2760 (1989) KX i9f2ft£ ftfcXn b 3-;VC 

- 2 5 0 ^55 t;wfiffiKjjDlfeL, LT 2 frM^OSJKKjfet *T*-&«> #Cfc, 3 
> }»n-9-ti, 7 2 'C^ffimSJg ( 3 5-H*l#^ *3J:a f 9 4t:coDNA 

i^-->g > , ^ff*>*L, 2 5 0 iS^ &±^§@£^!j^# 

W8ifc&mT -? *j tiro mKmm^&<DKMLfzn^m%^^y f *^-t&Bm 

(a) <E>T-fe>X'J feit) 8 (b 

) SStWft^fc*^^— GDT-tr^X'; - <Z>T-fe>X'J RIS 
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14, ffiSfe^StSf'-v^^-Sr^L, *?>#*fi, mfcZi&^v >*>u*#U 

>/^-(4, 3E#^*°- h ^^as^iMi*- h (4. m-^r^y 

:/>;-, *3J:^#^, ^— go-M^c&^-y Earn £>3c 

f4, 3ffifl:SPEB"C*4o ii"?, ^— ^«t0 5 ^H^T-tr>7' 1 J -14, SVM-fflWfltJ 
#3c#^^ ^^/wt— ft&v>|§^, icoJ: ^ &^#{4, ^-o-3iE#5S 

ME^Sfcli^SBMS^rfcSitt^ >^-^KIt$*L&*, (b) M 
WKl&t tz&W3&&Wm&m-rz>ffifo?-v >^~&MoTMM2 ti&Jt, t tz 
(4 (c) WS^^^i-SKJSS^ti^^^^^-^^lBbfe^^^tfc^ 
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<vmfa®$KM&MfflT&7v*tyy-ibsmftbi?i&o if Wilt, & =t iF»s«)T 
■fe > y y - <a re <*>*fcK £ ti^coKj §= J£»1" & 0 

fom$*M, (c) afeiu (d) mfi<7>?->T-7fr%mm-r2>7°u-ty 
p c Rmmzftj <DK£^%mm*^-r2>m-<vKm?-^ y^-mm-^-r 

& £ t^tb&S P C R&SSrfr "5 MCit?>o if 4 L < fi> T y -trW ~y T-.'r 1* 
<Dm—<VT^y7*V - i±, ^5#J^rt-el&2 5 t^S>& 7 5 "C fciaj8e*_h#3-fr 

*r^ri-*RjS^^ (or^yy^) (i i) ftfeigu ^*Ptt 

^-<7>T-fe>^'; -> fcitf (i i i) M&Mi&^vy*)^\*]X"Mte.]£±i*Mffl 
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-t > 7 U - K ^"BT X & ^fc 4 tz ii flb co^E# o v> T <£> SfE m is X ZfmW t M LTyfE# 
>/^CigLTt|^t^„ ) feiU* (i i) * J:^f|-05|d(|«^ 

sh* a> e> & - co 5KH« k , fL-ci-^t k *t * u <o mm it k m& ^ 

o 

^LT^tfeft£#~X coffin te, SJK^^r ^ A*-<&d 

* /t- LTi£®^a6 $ ft* & «t t^sno r -fe > -7" y - coin EE s ft ^ 

•fe y 7V - Kftm-f & o ^#£1 (4 > »^co T -b > ^ 'J - co T -fe > 7" 'J - ^ 
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m^^yss~& (b) }xm^^y^-cou&*&Mi~mw-fz>mm*^-t 
- <r> k m. v> ± if* 0 
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